Comparison of the Hershberger assay and androgen receptor binding assay of twelve chemicals.
We performed the Hershberger assay of 12 chemicals based on the OECD draft protocol. The chemicals tested by the Hershberger assay were phthalic acid di-n-hexyl ester, phthalic acid di-n-amyl ester, phthalic acid di-n-propyl ester, diethylstilbestrol, 17beta-estradiol, tamoxifen, 5alpha-dihydrotestosterone, dichlorodiphenyldichloroethane, cyproterone acetate, 6alpha-methyl-17alpha-hydroxy-progesterone, atrazine, and spironolactone. Phthalic acid di-n-hexyl ester, phthalic acid di-n-amyl ester, and phthalic acid di-n-propyl ester are phthalates; diethylstilbestrol and 17beta-estradiol are estrogenic chemicals; tamoxifen is partial estrogen receptor antagonist with mainly estrogenic properties; 5alpha-dihydrotestosterone is an androgen derivatives; dichlorodiphenyldichloroethane is a reference androgen antagonistic chemical; cyproterone acetate, 6alpha-methyl-17alpha-hydroxy-progesterone, and spironolactone have an androgenic steroid structure and are known as androgen antagonistic chemicals; and atrazine is a reference endocrine disruptor. We also subjected these chemicals to the receptor binding assay for androgen. A clear androgen agonistic effect was detected in 5alpha-dihydrotestosterone, and an androgen antagonistic effect was observed in five chemicals: cyproterone acetate, spironolactone, 6alpha-methyl-17alpha-hydroxy-progesterone, phthalic acid di-n-amyl ester, and dichlorodiphenyldichloroethane. By contrast, diethylstilbestrol, 17beta-estradiol, tamoxifen, 5alpha-dihydrotestosterone, dichlorodiphenyldichloroethane, cyproterone acetate, 6alpha-methyl-17alpha-hydroxy-progesterone, and spironolactone were positive in the receptor binding assay for androgen. Three estrogenic chemicals, diethylstilbestrol, 17beta-estradiol, and tamoxifen, were negative in the Hershberger assay with receptor binding affinity. On the other hand, the Hershberger assays of three phthalates were performed at the same dosages, and the results showed androgen antagonistic affinity only in the assay of phthalic acid di-n-amyl ester without receptor binding affinity.